Objective: To evaluate the factors associated with positive pelvic lymph nodes (LNs) on the survival of patients with 2018 FIGO stage IIIC1p cervical cancer. Methods: We retrospectively analyzed 155 patients with pelvic lymph node metastasis (LNM) confirmed by pathology after radical resection of cervical cancer treated at Zhejiang Cancer Hospital, China, between March 2008 and October 2011. We analyzed the influence of the factors associated with positive pelvic LNs on the survival of patients.
Background
The FIGO Committee revised the staging system of cervical cancer in 2018. 1 One of the main changes is that stage IB is now classified into the following substages according to tumor size: stage IB1 (<2 cm), stage IB2 (2-3.9 cm), and stage IB3 (≥4 cm). Another change is the addition of stage IIIC1 and stage IIIC2 considering the influence of LNM on prognosis. IIIC1 refers to pelvic pelvic lymph node metastasis (LNM) only and IIIC2 refers to para-aortic LNM. When pelvic lymph node metastasis is confirmed by pathologic findings, this is designated Stage IIIC1p. The revised FIGO staging system has received much attention. Matsuo et al reported that the revised IB stage was not only closely related to the survival of patients but also more effective in guiding the treatment of patients. 2 However, there is some controversy regarding staging of IIIC1. Matsuo et al found that patients with stage IIIC1 had superior cervical cancer-specific survival compared with IIIA-IIIB disease. In addition, the survival of patients with stage IIIC1 declines with increasing T-stage, 2 which indicates that there is heterogeneity in those with stage IIIC1. Several studies have shown that the different factors of pelvic metastatic lymph nodes were associated with the prognosis of cervical cancer patients. The higher the number of LNM and sites affected, the poorer the survival prospects. [3] [4] [5] [6] [7] Simultaneously, common iliac LNM is especially associated with poor survival. [8] [9] [10] However, Matsuo's validation of the 2018 FIGO staging system did not analyze the impact of some factors associated with metastatic lymph nodes (LNs) on prognosis. The aim of our research was to analyze the effect of some factors associated with metastatic LNs in stage IIIC1p on survival and to verify the rationale behind the new staging designation of IIIC1p.
Methods

Ethics statement
This study was approved by the institutional ethical review board of the Zhejiang Cancer Hospital, Zhejiang, China. All procedures were performed in accordance with the tenets of the Helsinki Declaration. Written informed consent was obtained from patients.
Patients
We retrospectively analyzed 155 pelvic LNM cervical cancer patients with early stage disease who underwent primary surgical treatment in the Gynecologic Oncology Department of Zhejiang Cancer Hospital from March 2008 to October 2011. A flow chart of the study population is shown in Figure 1 . Table 1 
Statistical methods
SPSS software, version 19.0 was used for data analysis. The Kaplan-Meier method was used to calculate overall survival (OS) and progress-free survival (PFS). The logrank test was used to compare the difference in survival, and the Cox proportional hazard regression models were used for multivariate analysis.
Follow-up
At the end of treatment, patients were regularly followed up at the outpatient clinic. In case of clinically suspected recurrence and metastasis, imaging and pathology were obtained.
Results
Follow-up and survival outcomes
The deadline for follow-up was February 2017. The median follow-up time was 67 months (range: 8-89 months). Thirty-five patients experienced relapse, 17 (48.6%) with local recurrence (11 pelvic cavity, 6 vaginal stump), and 18 (51.4%) with distant recurrence (2 supraclavicular, 4 para-aortic nodes, 7 lung, 3 bone metastases, and 2 liver). In the radiotherapy group, 15 patients experienced relapse, including 7 patients with local recurrences and 8 patients with distant recurrences. In the concurrent chemoradiotherapy group, 20 patients experienced relapse, including 3 patients with local recurrence and 2 patients with distant metastasis in the DDP group, 4 patients with local recurrence and 7 patients with distant metastasis in the FP group, 3 patients with local recurrence and 1 patient with distant metastasis in the TP group.
The number of pelvic LNM and survival Table 3 shows the Log-rank test of clinical and pathological factors. The 5-year OS and PFS of patients with 1 or 2 pelvic LNM was 87.6% and 83.7%, respectively; for those patients with more than 2 pelvic LNM, it was 72.4% and 68.4%, respectively. The 5-year PFS and OS of patients with more than 2 pelvic LNM were significantly worse than that of patients with 1 or 2 pelvic LNM (p=0.013 and p=0.017, respectively, Figure 2 ).
The number of pelvic LNM sites and survival
The 5-year OS and PFS for patients according to 1 or 2 pelvic LNM sites was 84.8% and 82.4%, respectively; for patients with more than 2 pelvic LNM sites, the 5-year OS and PFS was 70.0% and 60.0%, respectively. The 5-year PFS and OS in patients with more than 2 sites affected were significantly poorer than that of patients with 1 or 2 sites affected (p=0.008 and p=0.045, respectively, Figure 3 ).
The site of pelvic LNM and survival
The 5-year OS and PFS for patients with different pelvic LNM sites were as follows: common iliac LNM, 67.9% and 60.7%, respectively; pelvic LNM other than common iliac LNM, 85.0% and 81.9%, respectively. The 5-year PFS and OS for patients with common iliac LNM were significantly poorer than that with pelvic LNM other than common iliac LNM (p=0.008, p=0.020, respectively, Figure 4 ).
Risk group and survival
In our study, the survival of patients with any of the following factors was poorer: more than 2 LNM, more than 2 LNM sites, and common iliac LNM. We further analyzed the combined effects of these three risk factors on survival. Five-year OS and PFS were 66.7% and 55.6%, respectively, in patients with three risk factors; 75.0% and 68.8% with two factors; and both 73.3% and showed that the 5-year OS of patients with negative pelvic LN and one positive pelvic LN were 89% and 83%, respectively. However, when the number of positive pelvic LN exceeded two, the 5-year OS significantly dropped to 58%. The study by Ditto also indicated that the OS of the patients concomitantly declined with increasing positive nodes. 14 Takeda et al 4 reported that the patients with ≥3 positive pelvic LN had a poor prognosis, where the 5-year OS was 20.2% in those with stage IB-IIB disease. In our study, the 5-year PFS and OS of patients with more than 2 pelvic LNM was significantly lower than that of patients with 1 or 2 pelvic LNM (68.4% vs 83.7%, p=0.013; 72.4% vs 87.6%, p=0.017, respectively). However, the survival rate in our study was better than that observed in previous studies, probably because our study included 2009 FIGO IB-IIA patients, and did not include IIB patients. In addition to the number of pelvic LNM, several studies have assessed the impact of the site of LNM in cervical cancer survival. In the study by Sakuragi et al, 3 the 5-year OS of patients with more than 2 pelvic LNM sites was significantly lower than those with 1 or 2 pelvic LNM sites (26.5% vs 84.9%), while the survival rate between patients with one pelvic LNM site and with non-positive nodes was not distinctly different. Other studies have shown that the increase in the number of LNM site reduced the 5-year OS by 50-60% and that patients with more than one LNM site had a distinctly poorer survival compared with those with one site. 4, 15 The outcome of our study correlated with those reported in the literature. The 5-year PFS and OS of patients Abbreviations: DSI, depth of stromal invasion; LVSI, lymphovascular space invasion; LNM, lymph node metastasis; OS, overall survival; PI, parametrial invasion; PFS, progress-free survival.
with more than 2 pelvic LNM sites were poorer than in patients with 1 or 2 pelvic LNM sites. In pelvic LNM of cervical cancer, the incidence of common iliac LNM was lower. However, patients with common iliac LNM always had a lower survival rate.
The 5-year OS of patients with common iliac LNM was between 25% and 47.8%. 8, 16, 17 Common iliac LNM is considered to be one of the prognostic factors associated with poorer survival. In the study by Huang et al, the 5-year OS of patients with non-pelvic LNM, pelvic LNM without common iliac LNM, and common iliac LNM were 91.5%, 67.5%, and 46.1%, respectively. 18 In another research, in comparison with the patients with pelvic LNM other than common iliac LNM, the prognosis of the patients with common iliac LNM was poorer. The 5-year OS of patients with common iliac LNM was 58.3%. 19 In this study, although the 5-year survival rate of patients with common iliac LNM was slightly higher than that reported in the previous literature, it was significantly lower than in those without common iliac LNM. In our study, the survival of patients with any of the following factors was poorer: more than 2 LNM, more than 2 LNM sites, or common iliac LNM. We further analyzed the combined effects of three risk factors (the number of LNM, the number of LNM sites, and LNM site) on prognosis. The survival of patients was poorer in those with at least one of the following factors: more than 2 LNM, more than 2 LNM sites, and common iliac LNM. Compared with other patients, the survival of patients with these three factors was the worst. The survival for stage IIIC1p cervical cancer varies with the factors of pelvic metastasis LNs, that is to say, stage IIIC1p is heterogeneous. Therefore, we recommend that the combined evaluation of the factors of positive pelvic LNs is a more comprehensive and reasonable approach in evaluating the prognosis of cervical cancer. In clinical practice, stratified treatment should be adopted according to different prognoses. More appropriate treatment strategies should be selected in order to improve the survival rate of patients with the aforementioned risk factors. One possible treatment is to use cisplatin-based doublet chemotherapy during radiotherapy. Recently, a meta-analysis suggested that platinumbased doublet chemoradiotherapy could improve the OS and PFS of patients compared with concurrent chemoradiotherapy with weekly cisplatin. 20 Another possible treatment was the addition of consolidation chemotherapy after adjuvant chemoradiotherapy. In Mabuchi's research, paclitaxel and carboplatin-based consolidation chemotherapy was highly effective in early stage cervical cancer patients with positive lymph nodes after surgery. 21 Currently, the GOG0724 clinical trial has been running since 2009, which evaluates the efficacy of consolidation chemotherapy with paclitaxel and carboplatin in patients with high-risk factors after surgery. The results of this trial are eagerly awaited. At present, 2018 FIGO IIIC1p stage refers to pelvic LNM only, without considering the different variables associated with LNM such as number of LNM, number of LNM sites, and specific LNM site. Currently, there is no stratification of treatment recommendations for patients. Therefore, we recommend that the FIGO Committee should take these factors into account when revising the staging system in the future. Our study has the following shortcomings. First, there are inherent limitations of retrospective research. Second, the cohort number was quite small. Moreover, this study is a single-center study.
In conclusion, our research shows that more than 2 LNM, more than 2 LNM sites, and common iliac LNM were risk factors for poor survival in stage IIIC1p cervical cancer patients. The survival of stage IIIC1p cervical cancer varies with an increasing number of risk factors. The combined evaluation of the factors of positive pelvic LNs is a more comprehensive and reasonable approach in evaluating the prognosis of cervical cancer. Patients with one or more of the aforementioned factors should be appropriately treated in order to improve the survival rate, especially those with all three factors. It is hoped that prospective clinical studies with a large sample size for clinical validation of stage III C1p will provide a basis for future revision of the staging system.
Abbreviation list
LNs, lymph nodes; LNM, lymph node metastasis; OS, overall survival; PFS, progression-free survival. The 5-year OS of group A, group B, and group C were 89.0%, 73.9%, and 66.7%, respectively. The survival curves of group B and group C were significantly worse than the survival of group A (p<0.05) (group A vs group B, p=0.027; group A vs group C, p=0.008; group B vs group C, p=0.432). (B) The 5-year PFS of group A, group B, and group C were 85.7%, 71.7%, and 55.6%, respectively. The survival curve of group C was significantly worse than the survival curve of group A (p<0.05) (group A vs group B, p=0.067; group A vs group C, p=0.001; group B vs group C, p=0.139). Abbreviations: LNM, lymph node metastasis; OS, overall survival; PFS, progress-free survival.
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